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©4) aiawaowg 



(57) W»] 

anwasiwtt, asm* (i2) t^sasn. * 
mh (3 o) rjwsan. h/w7»*wi?-f 




(2) #£¥8-5 12 14 1 

a) 

b) t&R®%nm±.<r>m-<»&&wa, 

K*M|-Cli3l« >} **f &BTc£jft » *t, 
«f»¥ WMl^*aiS* £ t £#» fc * * £ * o 

ffiffiiirM&li* #3 0 0 0*>^ ho- a 3 



(3) «^8-5 12 14 1 

io. m*<Dmm%imKum<r>m*Ki}^r, 

1 1. »^t*V»T, 

a) &#u 

b) ME*«±^@Sem@, 

1 3. SI^^IEH^l 2«U!2«<D^Kfcv>T\ 

^b^^t*^**^^-^^ji»f*l«*t#-?^tt3!*lTv>*it*«p«i:i" 
14. S!*<D*£H$1 l«i:liJ«©*fKik'T, 



(4) #£¥8-5 12 14 1 

1 6. Sf#*>*&Bfcl l«Uffim*>3H4:i3v>t\ 

2 1. -iSl±©*««»*»*T**«fc*v>T, 

d) flir|EWUS^)Si:gHlL7l:«i!»^J«^±U, Jfc&l$£lS;&£2>fc;lT 

2 2, m$<&t&H$2 iania«^ffi»wU</>T, 



(5) K3k¥B-$ I 2 1 4 1 

2 4. S*^ttffl^2 2«UE«©TOK*^T» 

2 5. n$«>fKH*2 laniaiR^ttKfe^T, 

2 6. m*tf>*&ffl&2 4«K|BIR«)*ttlcfiv»T, 

5 1> it , £R&* w tut itxfrXv tim%im>* -7(*ltt M Ai" & £ 

2 8. ft$04gl$2 l«ltS««)^it*^T, 

29. fS$?>ttffl#2 7«ltfB«<o#£Kisv>t\ 
tfr»Jtr*tt* ^U?.^ 7*=*:', *-byv % ifctta******'*-?** 

3 0. -tt±«*«B»*»rt-r**t6llU^T, 

a) a«±^HSESfl|*B«^4IS, 



(6) #m8 -512141 



3 1. -fil±^)*«SI»t»*1-**ftt*V»T, 

c) frlS^-^lfi«<*:Jg±^^»5»i-t'L^ ! S:^JS;1--6X«i, 

d) «fiB*»jtt-f Ls±niir»mft*»*i-*xeT*oT» nrKirimtt^ 

*6»*t*J:$fc*&&***X«, 

3 2. B*OtSH$3 l«KfBfc<*>#ftfc*iV>-C, 

3 3. S*OttH^3 2«KB««)*ttCls^T, 



(7) 1SSW8-5 12 14 1 

tifmW)W.mii, m~<oimfrf§ t m=.<Qmn*m<on cant t, ntimttn * 

HUB*-, J: tt, Mbr**-?*-?****.* 

fit T * 5 - $ A T»ft $ *l* i t fc -T 

3 7. ig#oiSBS&3 Hi:|SlflJ(i|fei:*wT, 



(8) »a¥8-5i2 14 1 

3 8. lt#«>*£B$3 l«Ka*^*ft|cfei»T, 

4 0. flt$«>IEBI|$3 lflK8Et«**t:*^T, 

a) £*±fcHSe«ffi£J&lifc-f-*X«, 

c) «[|BIW»*J:H^ja^**1-*W»)lirt**«*'r*X8, 

d) ^*i^*T*fl;S*fcHrJE*9 tt-f LiiK^to^Jiot^ YVX 

e) WEWHt-rUB***^ «TE$to»>*#-***tt*tllE7l'*I-l' 

4 2. *sew»t*v»T, 

a) 

b) a&EH5cm&±o*S»fl;, Jsicr, 

c) tlEBSmft^2«Ettsn^ Sfc-»jWE«»#K#Wtfeitfciir 



(9) ft«*¥8-5 12 14 1 

4 4. ®#0«£B#4 2«fcfEift?>«B«ffciJ^T^ 

45. n$?>iKia*4 2m^mw.<o^m^a^x , 

4 6. ifcfco*&B*4 2£fcfB«*>£i8gfc*t>T, 
4 7. it;fc?)*KB&4 2*fcKft<&*SE||#lcis^T\ 

a) @£m&, 

4 9. St^OtEBSM 8atS«W*Sg»»»iJ3v»r, 
a) 

b) mC£tt±«>B&ML 

c) -HTrfflgSii, 3rS*l?l i: 3 -f U^i J: ? ? n 



(10) ft&¥8-5 12 14 1 

UfamfcM K «fc £ & it x. 4 1 > BEW®m® £ cos 1 

5 3. H*OttH&5 0«^lB«co^^r^v>T> 
5 4. DI*co«£ffl^5 0S»wia»c7>^^7*^iJl/>Ts 

5 5. m*Oteffl^5 4£fcfE&c9M*7fc£^-C\ 

56. 5>f YrtfrfVLto^X. 
a) 

b) itrE*«±<7)@^m@, 



(11) #f*¥8-5 12 14) 

/^W7« 

a) ?>f h^y7w^-5t, ^jv-yji, a smfcaj: churns* # 

b) K7WT*oT, * ft^*lflrfe^7tf>-oK£|£3 tl 
•cmiBmffi^liIISm^$r-§-xS7 KVX • K7 W> 

i k mm t t * £ no 

5 8. 7U y*-C*v»T, 

b) t Hi/* ■ K7wc*ot, -eti^nwiB^ro-oicaassti 

"CltlBz:ooftffiu«rSE«fi:Sr*7tx*7 - a? K7M , 

e) ttivw ^-^*s«-r*fe«><oa«iia, 



02) fc«¥8-5 12 14 1 

* #1- 1 z. t *#m k ? * 7 * - 0 
*r k 5 1 § # a & *i r a ta a t mm + * s <* ona"» 

*CT»»«»3&«9l*#«*ii*t, ^>f?fi:^ *8* 4«M * it, Iff IE 

f-T W, 

b) tt-oomtt^ms, 

jftf 4 #|pj K^Urf * £ £#» t f £ D C ttEtt >) D C * y 
6 1. BS£?>$£BS!6 O&KSftO^'f ?*&*lr«T, 



(13) ®*¥8-5 12 14 1 

SfcfrS3*U>o (emission) KJ:oT|E3«?*L*»#> 

LCD MMKlOlquld crystal display) 

ECD **Mt££ij«M (electrochemical display) 

E P I D ®&&t&IS#^ISl (electrcphoretic image display) 

S P D JKfttt?£E*£11 (suspended particle display) 

T B D fi C *) #- *Sjg*Ikfl (twisting ball display) 

P L Z T 9 5 y ? * Mtp^W. (transparent ceranrics display) 

ELVD h >*>l>7$tiF£W. (electrostatic light valve display 

) 

EL VDfctiU j-v-frX • G • (Charles C.Kalt) l 9 7 6^1 1 

n 2 Btftfxmftftms 98935 7 ?*ixv> *<> 



(14) «S*¥8-5 12 14 1 

ELVDfcB8&1-*#SH^i, ffeK % #@#ff$3 8 9 7 9 9 7#, fc4 0 9 
4 5 9 O^s i4 2 3 5 5 2 2-^> fcj:tf$4 2 4 8 5 0 1 

^SfiSU^xf-^ . ^-"hfcfcJfll-a^tfrB^L-C^&o Mi 
, ft** its -Wn-fjxtvt •v'-h*Sin:ti:J:oTo 

K7v* M^jW6$*it^4 0 £*t<b£>#8;fcli, motifs* K Ml* 

9 4 5 9 0-^KIB«3*iTv>* o ii-eii, t<KL*> (wrinkle) oMAQK 
*)±\ft>flt»t, 2mH^EL VDfi, (7'<-*-*>-) 

issnm-r^ n^$tLT^«>^fi % oo4 w Ea^^>/h?v>T/N* 

*H/»ck-ctt«fV> 0 BTI&mSoiaitf (flexing) cioJ: ? J: 

»4 2 3 5 5 2 2^fc«fc0 t fc4 2 4 8 5 0 1 9«» <6»#fciW*m#lW$P<*>l/> 

t**4v»»iK»j7h*«l-CT<>, 9>f (light valve) A -CM*** ft 

*@#fr&4 7 2 9 6 3 6-9-12. #W»fcWiriB47/<-** 



(15) 8&¥8-5 12 14 1 

e l vd£u^ ltv>4 0 mmaii, vmnmonmn&ttt&ton&vmK 
a »t * @ t i&m&ofe * u ^fk u t * *. a o 

iifcfi, (valve) £o< 6*>i:Jg«j£|gSBci: V 7^9 7-f 

4S*)lt. *3vvBStt0>*ife (*Wv*>fX) K£oT®m*Z 

*\ ft$**B£* (CVD : chemical vapor deposition) fc % y^Xv^ig^ 
» fr^-tr-A - itf?*->- (MB E : molecular beam epitaxy) % j^y . tf 



CIS) 8H¥8-5 12 14 1 

7X (##) &4v>litH*fcjig>) (mechanical polarization) 0 
li. maW^aUW^S^ OfctJ : corrugation) fc^ftu m&*ftM?>:£ 



an #£¥8-5 12 14 1 

L (l^'j-X : release) Et£Bfi£1-4„ 3**5**®*, i) <&I&;*j>fS»l£ 

> i i) **aa<ojc*i-*fe%ffiiits***t**mttR, i i i) K*to# 
xr>m-n> 0 

*tt*<>oflriwfli*<jitiBUfc**±if*wic%*ji*«4. **±»fii, 

*lfeTtt» ttfi7«J-XK9>fife*fflv»T3WJl'*ELVD3We*$*l* 0 *» 
W^Iga»i. ELVDJSWw*Sfllo»JftKjWffl-f*it 

turf. ms<»mm*&mLx. *isw^±faoi^±iejan©a#a*j:a r «i 



(18) 8«¥8-5 12 14 1 

01 (a) -1 (j) Eli, (ELV 

0 2 Eli, 5X57 HJ ^^.^fi?iJ^ELVDO%¥®ia-eib»}. B*5/ir? 
* - #E n fcttSB «r*1- ET& 4 • 

03Eli, jSJDO*M-*W»)#»tfcttS*^1-»2ia«>I I I - I I I»K 

04 Eli, *2Htra«^*ft* l » lift '^-^CfcttltvtBt* 

^5 (a) -5 (j) m\i. ^m<o^<D^wm(7)t&mxm^-r-m<D^ 

06 Eli, jSii*- KO*5-EL VD<0-*%M«r^1'«&»rilia'C**o 

07 Eli, tfcl&gga*- K<^*9-ELVDO-^»^lS:^-r»&l»iB0T 

08 Eli, h^*4fcfe©l/>Xl/^ h7W $Hi/LfcEL VD 

09EH, Kit*- K?>ELVD<Dl6»fffil2'C$>*« 

01 OBIi, Kit*- KT<*ffl**r^y?-K^jOELVDe>l&»OTB-e 

01 iEii, el vDw^t^^DCiff^^n^^f 5 >rs-c&* 

o 

01 2 Eli, AC*- K-eraffi1-*i|£?>0 1 lHt^'t^'f 5>^E-C* 
01 3 Eli, ELVDIM^ M^riSlt* i F*lRl^*llx.4affi«riia*-& 

o 

01 4 Eli, ELVD«rfflv^lgSt^il^«E^4o 

015 (a) - (c) Eli, ^|&WtwiJ»t&mffifO^<^^0 3>-b^h*^ 



09) #£¥8-5 12 14 1 

$16Bli> 2fi^g4r^1-*ELVDW»T®ia-Ci2>o 



$1 7B«U ^2S^gELVD<^-*tt^«r^1-»fliiaT**o 

o 

mi 9 (a) Sitfl 9 (b) BtiU l/-**jfcl***— • 
^1-iELVD^WfiS@-Ci* ($1 9 (a) B (®JEE*7) , $1 9 (b) 
0 ) o 

$2 OBIi, ^#±»f^HSa r fe/N'-^AVMiW-^*^rl-*EL VDOH5 
$2 1 Bli, $2 0@<OXX I - XX I Hf&ofc||rtSiaT*2>o 

$2201*. t2o@t^nj^ mwwcf^ls-^-ria-ei&o 
$2 3ili, »2 2S©XXI I i-xxi i inu?&o^Br®ia-e*4o 

$2 4 0»i, wr»is«i^iS:#§fiiji^i-ELVD<ot£^KaiiaT*4o 

$2 5B»i, $2 4@tra»-C*4^ mffi*«Sfelt#fffcttaitv+BT* 

$2 6 (a) Btt, v*^*9-S*!6S«>llfiBHT**. 
$2 6 (b) Bii, $2 6 (a) ■OftjgtMO'FH'C**. 
$2 7 (a) *J:tf2 7 (b) BMU K#*-K-c«ffli-*««i«4K^>f 
(DM S) ^ISfi<7>-^i4iBIS©Bfai0-C*>}, • *7tf>*£8 [ 

$2 6 (a) B] t^yf«*^OtS [$2 6 (b) B] **-fBT*>* 0 
$2 8 (a) **tf2 8 (b) 0fi> DMS^tt«-**»l«>*H'r*l*7 

$2 9 (a) -2 9 (1) Bl*> *»E«O<fe<&-*H^S«>iS£<0S5ttI£ 

$29 (x) - 29 (z) fc«ttf2 9 (z* ) Bli* $2 9 (a) - 2 9 (1 
) B^Bfffi®O^J6»SIO^'i*SjtI|i*^1-±¥®BT*-6 <> 

$30 (a) -30 (j) B*JtP$3 0 O) -30 (o) Bli> 
E L V D <7)i5:3 x h 0-*fWB» fl9«jt©±R4ie**-*- SB?* 



(20) 81^8-5 12 14 1 

#3 0 (k) -3 0 (p) #3 0 ( j ) -3.0 (o) Stf>irfflEK*i'K& 



#3 1 (a) - 3 1 (i)0ti, 7'j-X K7-ffc*fflW^ELVDffl->*y 
*-^8^<OftSfcIfi£*t-SW>i&»f®l2"C**o 
#32 (a) -3 2 (i) ELVDfflO^^^Jt*->-V7^-^fiitW 

#3 3miis t ^->'ihi6v^^n^^y ^«-<7>@jto-ei»*^-rj:¥Bii0T 

<fc & o 

#3 50li, fc^v'Jtfcv-f ^av^^^-^Sjao^^gpgf^i-i^ffl 

#3 6 (a) i5J:CF3 6 (b) Hli* E L VD »r® 13 1\ W»)tt-f 

Lift [#3 6 (a) 0] fcflC9tt-fUft [#3 6 (b) 0] *>#**j*-*-H-C* 

#3 7 Sli. ~m<Dfojj* HJ 7^m:oT4Dfc^14f5^*^f4ELV 
D *> -** ^1 £^ 4 0 

#3 Sialic 9 -&&frm^\% ft li 2 KtzWm 

#3 9 SI*, gU^WU5l§#tf$*i7t->^ 7^-Og|J^^»^tg|a-C^4o 
#4 OEIJ, #3 8@©A-ASH:j&o/:iria-C44. 
#4 1 &#-=e- K-C<75«ffio^r >->^^*^"f#3 gi^B-BiC 

#4 2 0ldU Sltttf L*- K-C<?>m®<0'Kr^->^^^-r#3 8 0OB-B 

#4 30fi, S*fl«)70-f'f V^-Y-^-fcfltefcELV^BfBiaTN * 

#4 4 014, »4 3Btl^«lti4^ yf-#»Dfc#Efcfc*lfcS8*^ 



(21) ®a¥8-5 12 14 1 

• A(^)1R|&0-C4)4o 

64 #4 Sia^yj n-Ay KOf||®0-?*4o 

»4 80^ *4 7®<0A-A^^[(iJ^t>*^i&Bv>f ^Oi/^ «y 

»49 (b) iaiix x&wvdca-i v*<z>®mm?s wctz&UK&zwte 

$5 0 (a) - 5 0 (o) H(2, D C x4 7 f-^>ffi^>-**^SIOliriBBIiJ J: 

^5iH(i. »5o (o) m<?>A-AmKBvtzi&mm-?$>Zo 

f&5 2|3li:> i5 0 (o) S<7)B-B^f&^?t»riBia-C^«>o 

$5 301*. $5 0 (o) igac-c&fci&ofcBriSia-cfcfco 

65 4 0[i, DC*-f y^<^4 x 4E?nj^¥(Bia-?*«., 

#55 (a) *ISWo-7>f^nS[7.^ •yf-^l&SfffiiaT, H^ifcftitfc 

£5 5 (b) 1214, £5 5 (a) Bin**?***** x>f 

£5 7@»i, £5 6®<DA-AmKB<3fztimm-?$>Zo 
£5 90{i, £5 9 0OA-AiSH?&ofcBfSil3-e*io 



C2) fc»¥8-5 12 14 1 

tf, $i (a) -i (j) mtmxT, $ii^i^t*W4fcft 

&-I*iK£t,>t\ S«Sr 1 0 0 0- 3 0 0 0t>^fD-A©»£/fy-y>) 

a. (i to) cD.tdfcJi^swsms-ca-T'f * ^^>*w** 

fc/iU I T0R*><fW>»9K, "f^f-f. ft, V^Xr>^4>&jR 
^®*K2^«r#fflLT<>J:v^ i T0"C3-f-f y^Ltzifyx^v- Mi 

*vx* £ bTftEL-CgftLfc I TO* I T0i^)S-Ci?f ^fi, - 

v^l* i toiki 2*raHfc^tifcfcire>ftffi#imi 4?a% is 

1 2<Dl93{jU jf* U < l±*b 5 0*>:/X ha- A- 5 0 0 0*>?X hn-A 
Ottffl-C*** 1 , &gfcl§£-KI*2 5 0 0 0*^* Yv~&i-C<Dm*kZZ 

li^jg r ;p =f > n x ^ * *y rfcim-vim ? g-ft* << 



C3) 8**8-5 12 14 1 

^f* [ (#1 (b) 0] o 7*M/v*Mi, **rS£fcl*#v>S!<7>v>f ft?> 
l^VX h-Cb iv> 0 jKS/SoWv* hO$§<£fi> '<-Z0>m$S (/Xyvfi) k 

Z 1 3 5 OBJ <D&S>%Tfi®LZinX^Z>7 * hkv* f £flH>T<fc v>*S:&# 
ffifiKStl (c) ®] , Vv^ hg^jtt,^®^© 1 6* K^S**, 

^te^i^y* Mgu**^irrs [$i (d) ®] o £*>flmtt£??cM o o 

' [&1 <e) @] o iO^-l^v^hJil 8' fi> ^I^T-e<0± 

©K^j£3*i&mfifK?fci9£-$-;L£o ~ocoi->'* hm 1 6* *J 1 8* li 
. fcfcU, ±fc<4m&<9fc*^I^Ii-f LBfcfc&o A ? - ~ > ^ L £ 

f) ®] oi&trfi, ±u<*jgtjt«Lr^^*>*i/MiE*SJS^^^ri-4 ! b<^ 



(24) tf*¥8-5!2 14 1 

*OSIi, Sit. £J:tfflE2)fcSI<ffi#LTv>* 0 i@12 0 

li, m&fct>Z*+ZZ'*v **) >y**lt:*>yZT>(r)Bk2 2 (b) 
(g) H] Ta-r-f $fcK§l^£#**r-T*$=:«)J£2 2 (a) 

1)<%&9*iZ> 0 dO-o?>&2 2 3 1*5 OOt^nho-At, 

HS!)I&>t?li'l@^oSi^l6^i:ifc«i:LT^<^2> [&1 (g) 13] ♦ iit<>, m 

1-4it^"C#4o *v^*-f >K2 2<r>tfLffik, fll&ftli, *7*->3 

4t3-t-f ^3*1 [Hi (g) H] > 

6*B)£1-* (*2*J:CMRl0¥lIB*#)ffi) 0 ffft, 7* hi/-?* 

U £*t*A?-- v/lt, ®£8#2 8 [JMH] SrSSSg-rSo Bfc&frO 

V >»/»»/«■!*) ^^-xy^H)fe**»«3-f^ >^2 4 *J-vf- 

zht, m&#>*yi'** <cfo /?xvrtc«At, ****** 

x -£?>T?>*S(ft$*trt:7* M^*bJf 1 8' fcJCM 6* *^ttJ:*>*v»r« 
itf'(%m 1 4*<*j 1 0 0* hD-A©«R**T*yf-^^**l* 0 
> H»t^^ h'J-A77->t-Wt3 0 O'CC^KfgK^^I-o 
li f 1 9 ft Otm * Btt*6 ^fc * * T IR •) 14 f L Ji * * 4 frx * * 



(25) H*¥8-512141 

iiiii> 7efflo^x«-ait4fe*^io-ci4, mm*, t^r, s®ss* 
is* fe^H' 7ti i sf »cj:or^*?n^ Bri&sffi3 oa^jb*** [mi 

(i) B] o mi (j) @li> $§±*<ofc4fe«)«i&tt**1-o i<D«^±»fl± 
, 7 4 %2 0OC5**Vh$ < % m-O^V^r^J§2 2 <b) # 

#**U m^^v^xf 2 (a) a«3l»*>l&a**U Sfcfc-** 
#|ii]fc%S&tr?>*|»<* 0 ofcOojgjBfciSSMdU ^SgoSUfcioTMg 

t*a«-e&*. WHRtt**?**. fc»> officii* t 
mxtemitvKibztt^ itot)*vim-rift*?t)K, mjnm%$it\±$>z>% 

KW-T*> • K ( 1ori borabartment) irojsfc&ftfcfcffl t*CJ|*tt 

, £ H <b * - * - fcgffl T # * fcgfl!) * v> < 4 



(26) ®«¥8~5 12 14 1 

SWiir, ft#mJE«H4<**o 5l§#tfUS&P*Wli> ?\ZWi*LW£<?>W* 
t:i:i:ftt«St*4.«^tf, &3£Lfc*a#£?-?-$Ali> 1 0 0 0* 

to s&Ktt* $^*£££^t i&w*-ej$fc*i£;*j£^t*>?><> 

JTF* &5 (a) -5 (j) la^MUTffiO-^iftBl^lftWtio 



(27) -512141 

H-£fc|5j£TN$>4 [£5 (a) B] • IT0 12fcli, C V D&fi*ffiv>£JS;BI 
KJUK -mit*4%T 0- 5 0 0 0*>:/* h t»- A<7>J?? (cri-r -f 

*ll<7>&fil£ffi^T, 3ft 3 0 0 0*>^ hD-A<z>7* M/^ h 

1 6£3-x^ yy+i> Q £%\<D&%*m^X Z<Q7 * h VV* hfcA? 

(c) @] fi, ±K<*Ko^fe^V)fi-f LJii:*4o 
iltzm&fc\U CVDl£|gK.t>K J?3 3 0 0*>nFD-AorK^'{3!l 

>OIZJ§4 0/4] •C3-f^>mA } , &-o&4 UiMJS^J 
$-<0ll4 0 f±§13i«9J&7J«r^-r2> 0 ^t^vOoyt';?-W 
3^<7>«£<9i£^3KfiMr*-&<z)-e, m^0Krt<7)t5ii<7)W^;ni, Hii:H 
*PL*»t*u**fc*v> [$5 (d) 0 £*n<7)#||!r*ffii,>T\ 

ttK)¥S&6 0 0 0*>^X hn-A(7>7* h UvX hfc^-r -f VT'-ffco ? 
G>K, *li»)£&<7)&ffr£JBn-C, 7* h l/y*7 > 4 4 K4 ?^D^e-;fT 
%Z ±lf<r>1)faKtt LXm&K&U ! i>mt:G-ti># : f'. IPS wO&^faKSStf & 
<&^tcj:o"C^^--yrt, ^rMoy^^^t'HV^^ h 4 4 #5*13*1* 
[S5 <e) B] • ^cic, K)#v>jk««#*4 0 0 t"C 1 frIW&lft L [ 

*5 (f ) H] . ^^J:oTrK-ft^^^4 6*3 0 0*V^ho-Aod 
JC3-fr/m [$5 (g) 03 o »W4 6^1^ 7* h 
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& [$5 (h) E] o H^ft#<o-#l«W 1*1* LJg ffc<08?#ttfi* 

Minimi 4 Sr*^j 1 0 O^-V^X ho-A^a!$tTx^-fv^$it4 e ifc 
o »** f tt*»iTL»l 6' ***U ±*«*« i»* 

>yz-r>4 0 #3 m «9 Sfc-*fl:4r-f*4 2 >> 

fctttt-f *fc&Kfi-« v* > *-7 W 1 0 0 J: -9 K*fcJE<Og 

1 igJftrt K /* <y - >> > y-T 4 & K*<* 4» ^H-^ff* 

5 0 KJoT^UfctlSo 
BSFJ (7M) 
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4 ft* 0 f^-^avm &S<9fr* W'-lZ'^-C**, #2-4 

Hfcl*, «Jt LHSit0>e!U: LT5X 57 0 Otf^ 

3fttv>* 0 £<7>7WCli, E5e&9i##Jf 1 2a<*¥?>* f^-fT'S 2U/< 

W<7>ffi?>tfiiKi!5fc*5fc?!>*, -5E<D&I^Tu->w::J:oT&Br?ft*o fOx.** 
s nv-jKTjgg^M o-7-f^n>-^-c^#<^) 1^(7)^-^1 3 0 X 1 3 

a>-^t1-4fc, 3fc^3 0%#n-;UKJ:oTiI»r3ft*<, *4HH^fJc 
CJi/h#4l»WL3MI«*t4^o g«K£ft<b(a|lO$#£i£8f1-<&^SW£* 
HKH^XBj&M v-f *opt-**-f&^ 1 3 0 X 1 3 0<7>®^<7>^8r?li, ttifl 

, itz. *?- • 7 4 )l< ZZtWTZZo 

mem-cn, ttt^i^Ti/'f 1 oo* nm&*ft* i©**TWttT 

i3j:U , »^7^^-7 2, 74, 7 6!i l , *ft^ft& 6 0 0>T*»K*» * 
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ten, %%&<r>&m.nm~iix-7V vu-tDmtim-zZht^i®**^ 

W<0*fl#*fctt*SIIU, ¥fr*»8**v>(ii*)l^^l'7 hCenslet 
)9 0O7W*rR»t*t»/J:^. Z.frh<T>VvXVv Mi, 3fcjg9 1 
SO 9 7 £&%IT3'?7 3 0£4hLT, ^Jl-eftSftffcfciW*? -f 
-7 2' , 7 4' , 7 6' K^T4®&£T*o 3fc(SUttl$g 9 3 *fcffl-f 

#Uffl1-i>££#-e&*>o £*>±IE7WJi, Sfc, »9ia»i*1-J:^fc6fe«5ir 
£9 5irIfe^'>i-y^-3 0*ffiv»*£tUJ: »), RW*- Kt«ffl1"*£t 

1 O^W&OGfeOEftJf 9 5*&*-f*U*, J: f) KO«« 

$1 0®KfF-ti 1 )K-W->*y *-7W A 

iJi^B^^Sfc t •» ggj&o* 9-*vM5 o o*mj£-r 

±ffl£>7W AlilfeOV-v **-3 0* ££L, +B7WI*, * 
-fcHfe (W, 3 0 b, 3 0 g, 3 0 rt>), ft*9 5' li£-feT*>* 

o 

ofcaWfr**, i/ 7 ? - * £ v> »i 3 ;k^) g| ffl i: ^ § t> * -c W <0«fflf 
3 6 4 X 1 3 0 -f ^npi-^<7)il^§U5-3 0 y * - fc-^WIB C 



(51) <Mt¥8-6 12 14 1 

*fc*t*54m*tt, &3X l O-'Vy 1 0 0 OOfrfll^-f* * 

x *ffl$#2 1-f ^^0*7-|c^ll*-C, 7 W A 3 0VJ?)V<7) 

*v> 0 &i iia<i % s^* 9 *-«>*:' (3i§fl»tfb) , £M$> *«):tr*7 

T-f-^a*li, % 2 4 EJ} J: vm 2 5 St ^M«-Cft^iftWr* J: 3 

W l *>f * LT K 7 h Sr«/MR* i fc*«-e* fc«> 

£*Ui, -#<^«&*lt|g|T4i3j:tf2 0 [ftl (h) H#M] *:frLT*flr*>f*» 

Jf*1- 3 0-9"^ ^A'/tl>aT«>ACiBJWk*«ffl-t*TV>firf 

*o »l 3B9MU **oH*ott$**©fc<>fcJ!MP#Wi (h) £M2rft (v 

^SttMlOM"?* > Htt fc * 7 Hi^HCi 4 /t* 7 *SE i liti. 

4. i^TXtiot, B***«TOJ:?*ttJllc*oT<»*wttSI**«}»S 
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7*?ofc@^#* fciifcv> 0 La>U ffiiSfc, 

, v h 'J ^ ^ t#<0 3 B^^tf t - h #jfe*rfcfcv»< ojj^jg 
> * Si * 7 u 3 Hi £ i: o 

h 'J 7**71/4 1 0 0±fc&;ftS*l> &&V>X2 0 OlUot^ 
*TO«U -SHfc*4 %<0&$m<r>WLm+*t>*> 1 0 l °- l O l, *-A/ C ra*gJ£ 
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-*IC, Hi 5 (a) - 1 5 (c) Hfcw-ri^eflTIWWil 3 o^fciisse 
if « 4t fc: rolled outj jR#U«o£* Mtffl»"C4>* 0 Hi 5 (a) 

SllfcJ: •j^76 s *fcx.f>itio L*U m&#:§>>K&IWrf &3tofc*Wil 0 0 
M3-Ao$gHrtfc<* t [»i5 (b) 0] > m«fQ#&M^*>ii« 
J£*mi 1 4<7)$®^!ltiL, UWmftl 1 4^$BaCsurfBoe states)**,* 
SJtiSfcLTL #*«**I?L [HI 5 (c) HI] , m«Uix Sv»K« 

fcfcoTt*4s« oioo*>nha-A) eitUT, 
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#©sgtf)RH3^ Hiit^o ac* 

2i|iEg(dua1 radius)->Y y ^- 

*a±ic*§fc*it % -ens at&itt-f* i^.k^tcn^uii, m 

•Cli/h$v^SR 1 *;£U *£^*S*tfci£%-?liJ:>)*§v>¥eR2*# 
1-*o i^^-cji, *§v>¥gR2<ofcfcua£*<#irf*£fcfc<l^%^ 

gR2#*£<, *£^fc|*ft*j?TTIi¥gRl#/J>$<fco-Cv>* 0 £*>$^ 

-30* *j&j£u Bri&mfiiii-tk<iDi»e»#2o*«to f 2 4 (ttT^ffw^KW 
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»tgB5M OfrhfcXhtl. *3v>*gR l<0$fr#JfcttttBIS#4 0<?>i5<KEtt 
2fi*g£#1-*.ri:i:£So 

$19 (a) £J:CM 9 (b) ®it. &&&ttmmtA,£Mvt>flX\,**^ 
^m^Mi^-Ti, *9 y K*7ifc*^li^-;i/4 2 Oli> S i Oi*/cfiffe?>& 
ffiffilW-co < fctu ico*? y Y*~?x\±\s- ;v4 2 o»i> ^Ilimffii 3 0** 
9lt#tf3*lfc*KSB [$19 (b) 0] 

(surface state)^^(charging)^ ( j i; A,tr&Zh*\,>%tomWhtl> 0# 
Oif6»ft:<7)^03E«c»WSj6 s SM?n&o K*7 4 2 0 «U 

iz \t vsm&vn » 7*9 * f - y 9 ttftto <9tUK Sftolfi 
*&JR4 2 2t3-f^/Lt'l)J:^ [$19 (a)^ (b) 0] o 

$2 0 - 2 30li. fllJftWllfc***^ K*70fiiJO^ifiSS**1-<. iiT 
I/-JM2 0' Ji, #97.&«1 1 0<0±<*>@£€ftl 1 2 K&oT#&<* 
O^lSlKfttfT^&o £tf>$Sfi£Ttt, BraM^l 3 01^ ?l##»/L<7)ili!l*R 



(36) #£¥8-5 12 14 1 

£<Offl&-Cli> l*##0»ld cn)j AMOK** * y\ffh 

*)1&\>W&%m&W**> -tlli, tfx.tf> fl/ 

< KG ioMfitttt, ^2 4@j:it^i:> flr»m€l3 0 (OJiTl 



«3l*tttf«ft*:*»Kfcir**. Vt2tvt l^MomETfi, 3-f;Kaf£ 
Hi, %*J:»7feilfc*ilt3li#tfS*lfctt*OPII"rBtA,*rtt*»4v». *^ 
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lex) & j; AfflO § <0 S &<9&«t3:**i]/B LT, JE*#»t<7>0cfc*^* 71/-^ 

Oftffltt 1/3 0#-?<&* o itlUMLT, 5^ir^^-tt*fc*T**T«^* 
x*tT*-5 it)i J tl, • *7$t}m:l/l 0 0 0 0#JrF"e*T*-5 
t§4, 1 7k-A<7)P$W<7)^(D-^<7)M/itt^Y 7 VfcLTfctftf 

g&llivfl/f-* 7-%£feE LVD 

$2 6 afc.fctf2 6 bH<7>*«^S»i, ?-R*fe»*?>f h 

><*7ftfjM61I*jjVtH-e» -rTt:a^7b««i<7)^Sfc(7)3>f^^itimg3 0 a 
- 3 0 d W*9k9>&fWto 5 1 0^JSHK#&ftfcEftSftTv>«&<> 

#»Tgfrm&3 0 a - 3 0 dliv -Sflt\ *fi»teS«l 0±K^j£S*ifc6&O 

^^oBTij«®3 o a- 3 o an, -@rt, m\ttitz%m.Kn&.Mvfrt>% 

;H<-CgJ 9 i<7)J: ?fc£*8Sc7)TW tiJ:oT$i!iS7>^-a^fll*^ 

$27 (a) fcJ:tf27 (b) SJi, %<o%im%tLX, Kit*- WEU) 
"f^X^i^R^^ yf- (DM S :De-fbnnable Menfcrance Switch) 9 0 0O»fc 
»fffi@*^1-o R9 0 2 I*. f±#J fitS-Cli±*tw^|ftLTv»4 0 R9 0 2tf 
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*&K9 1 Q±.£m®$*t:*i&WomM9 1 2_hK^j£3tl**&Rfc9 1 4 
±K£iIisttTV>*o £7) r±^?J fcfflTfi, &9 0 2tt, ±*>*>ii*£Sfe* 
fctt»#«9 1 2V&z%x.Z>XiiZ-t&Zttf-?ZZ><, $2 7 (b) Efc£v> 

Xs mfc<om&mk.ix, 2 o>jon^m&9 02^9 1 2 fcowfc*fcx.<biu 

&9 0 2 <D*&fr*m®J3 9 1 4<7>_tH¥fiK«tfcfcot\ ±*£>£*iWfe$ 
fcfilfeKMx.ij^fc.ft*,, ctLii, m&9 0 2#, *&^*#m©9 1 2<r> 

fflLTV>* 0 Kli, T#fcftv>T*fi»W9 1 4 fc* 

ft V>W<*K* K9 0 2«i TT^J ttfCifJoTWi, ztii-? 

ifc *2 8 (a) feJ:y28 (b) 
Hi*, *~*>*»9J**1\> Z<D%%m-?lt, ff**»feJHW"r**J:^ 
K4oTV>4. 3SWfcT*«fi|9 1 2*>±«>*S»#9 1 4±fcMU ^S^frX h 
9*79 4 0*>7l/>f ^TS|jm«9 0 2<D±Cli^^S14^ b 

9* 79 3 0<97l^f tmt&2 tlXV&o £H<b07V"f <*, £v»&VtK£*t« 
±^mfil9 0 4±?>* h?*7»iT:*m®9 1 2 4>IRnKf*S9&&J:3K&o 
Tir»* 0 &9 0 2**±#fcfifc<fe*i:§fcli, *9 y hfril^T, ®*ik 
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x : «»iS»f?it* 0 DMSO&9 0 2M;Vtii<D%n »i, E L VD«>3lifc#Sifc 

EL VDJ&tfLQ *:#><?> • p-»7? 78; 

$29 (x) *J:lP2 9 (y) BOWBB* £0*2 9 (a) -29 (t) B9 
4>HfiIIH*#JIRtT % ELVDffl&mW M<*^E!)tIltW*»ifl 

BLVD^*at«>****Ci:lc«|t«*irt:v». Sfc, *HB**v»Me*567l/ 
^fcro«t*#fcTo<*i*tfc4>aj*3ftfci,* 0 XH i [H2 9 (x) H] Ttt 

(I TO) ^iilioa-f-/ 5^1 2tffe2 0 0 0*>^ ho-AOJ?S 
*2 9 (x) HOMflt«±C7* h (B**-f 

) fcn-T-fV^U &»«) , JV^5 7'f»tt-e/^-->m, 8?6L£ I 

*h***U $2 9 (x) H^tJ:^ k**ttHfi«ft^6Xh»;9^-e 
^•«$ti/cT^H5cmffil 0(a) J: ? irr* 0 

$2 9 (x) BOA-A£-CSJofcBfffi*>jrr$&2 9 (a) B^$*t 

iT03-tr/^i27)±tWxtf»fl:rA'5^^i (AijO») 

i*:4£*tt*a«&A:ft£* ^^g^HT, Ji 1 4 *>±fc»v»#'J r h 97 
Hoxfi/v (PTFE) «»*»ALT<>J:i». 
P T F E m<n i Wtt, *JNft U * fcfc «t W»'<fc2M?fett* 

$2 9 (b) B^tJ:^:, *§» #® 1 4/1 5<*>±fc, StfK7<f -x? 
IE 1 6 *^Ja£7*o if 1 6<7>f??fi, h/<^707*¥>f > • /t?*-*- 
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IH3 [$2 9 (c)®] "CMU Ato<Dl3&&RlVX, € 1 6*>±fc* &1 ( 
b) BKN&LTKW Lfc£S<*>7* h^v* h 1 8^0«i**o 

h • 1 8**Jl 7 Ot-C^t*o f&~?>® 1 8' 

_h^5 [$2 9 (e) 0] 5Lj£t3M'*v •ifft^'f fc-9->7>* 
S| t 7*M/y^h«ttl8/18' 6 i: iStJI^Ca&^feli-?- 

'JTor r^)CF.^*t61l> xyf->^mffi«r 5 0 0 h t Lfcl§£\ 

2 9 (y) @fi> #29 (e) E<7>mit#<a±ffil2*^1-o 

IH6 [&2 9 (f) B] ")x/w|;PTFE^^>a V« 1 5' * 

a-r-f >^t*o £*>Jgli, J&8tfb«>*:6fcfc2 9 (£) BKL***H.TW 

icfcttfcMfli-* mS^l^;W38*14*f#*fc*>fc, PTFEO 

7 f>*fl|V>fc*Ay ENtittltiU 5" 

y'/^ffiv\ 1 OMTo r rOflETj* 1 0 07?h«)IAt, 7*tf^/< 

»#«>X/ty*ry>$r*#TT»£i-*. **lfc*HT» l£7 [*2 9 (g) 

77©2 2*^«-T*o XS8 [*2 9 (h) 0] ►) *^r-T«» Bt^fb 

7)\<$-VJ*<7>m-<7)B2 4 iffy 3 o o*>?x j-o-a^j? Sfcj&sfcl-io 51 
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Kit, jEi^&ftwt&<DK&K&m;*ft%vxm<onM*ft%TZb^^ 

$£tt£&MU D. R. ?yt&±VJ. M. -)x^F rm«&fcim* 

«&£<0il85gJ («ft±JOlW**^6« I 1 9 6 3^»40«) 
Measure-meat of Intenal Stress 1n Electrodeposits", D.R.Cook and J.M.Wes 

t Transactionsof the Institute of Metal Finishing, 1963 Vol. 40)fc^£ 
7*3-9*1*2 0 x l 0~Vt^P®1-*<a£#LT81fc7^-9A|ift6 

, [$2 9 (i) B] -C, tfjbDW*12 6#Eft*fcTSv»SUfij&**Jft 

3il*> 0 ©2 6}*, iigl 5 0 0*>^X hD-Aj: *)^$v»*feftX"«ilieft*fc 
79 y * *fc*J*i «t tmH+Kfrft***: t^>*fflV»T»*-J- 

To 

82 0> 2 2x 2 4, &£V2 G-?M&Ztli>»lW}nM3 Ott, 
7* rVv* h£v*?fc LTflJfflU *tz%-#>7? v 9ft 2 6 £8^7* 

•)Af2 2O/c*^1k^xyf-^^^fflv>CltLt)*ia*-0'*)*Tffl^4ii:lc J: 
oT/^-i^mit^lio ^•T'v'aXOPTFEJBl 5* I*, RJ5&14 
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• -x-yf-vy (R I E) -eft*** 7 

0 «r5t»5 ti-r-rct ttji. /^--^/Ufci2 9 (j) 0<Dfiti£ftlJ> % 
t -L*r^>*t*^rfi^2 9 (z) BJt*S*L*|Jtt**L, **±»f &*ifc*tt* 
2 9 (z* ) Bltfi*3fr«£ttfc&to $29 ( j ) $29 (z) EOC 
~C«lii&ofcKlBBBT** 0 $2 9 (k) **CF2 9(1) Hfi, $29 (j 

) iai:i^«'5fi£^:fl9iBia-c, «e*t-e*i> ^ya^ni'mi* tei 6* 

iffl ($2 9 kB) t*>>J3>IR>)»i-f Ul 1 6* *Bf*Lfc« ($2 9 10) O 

fea y Slit 

$30 (a) -30 (p) 033J:tf$36 (a) ^^^36 (b) 0* 

1 0*6**- h Lt, f<9ii:XKni:*«tti9l*SRl 2 (00, ITO) 

> iKBttRl 4 («, R^rJM^^A) [$3 0 (z) B] o *» 
ttl 4<7>±Uliv»; 3>«>fc9 li-fUJHl 6*«»rt*it* [$3 0 (b) 0] • 
$3 0 (c) B"Ctt, K>9»Jt'LJgl 6 0±»wl^y^ hJi*«»rt**t> 1 8 

$3 0 (d) B-Ctt, RJStt-f *V 'Xy + vy (R I E) 

> '/'Ja'/WC'/'J rj^o^to*) 1 6' tatooxyf^/KJ:!)|l 6rt< 
JtaLTL4fc*tv*J:$fc"r*. $3 0 (e) BTIi, flfeo£JfcJ&$-el"efc& 
<fcJ:iKU, *>^JHC % Mit7 5 ~ £ A ® 2 0, 7^5-'>Ai22, 
fcJtfgMtTJl^^Ajf 2 4 fcjftSELTn-T'f :ilfe = o«itt 

$3 0 (f) Bli, $3 0 (e) BtB«-C***«, flW>*K»»Tl"CfclB 
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Wit I LX^Zo 

03 0 (f ) 0£>1gjifr£7* h V 3 J7. \ 3 4 £ffl<^T^* / L 
, ff7 K^7^y^){)W F7-f^*Wt4o XYUW^oyfrtb 

k/s * - s v rvwcztia , «t *j «ut« - > t * 

4 £*no * frtf> f A IB -7 * * ftg-£ fe-£feab i » li * r y irott h *> 

^3 0 (g) BU^TJ:^»c, ffr Ku^^'f >e>fc#cDx ^ :/;$>*v>fi 
?$3 2li, 7* hVvX h 3 4 t LTfflW R lEUt¥^y*>y* 

^OlHTIi [03 0 (h) 0] , I TOfrx-yf-^LTngMfc^S&^M 
4jMMr7>* , -*y f-f*o -e^SEfe^ ^IgT [03 0 ( i ) 0] > I 
T0*m*3*tfciP&fcife*fcli;fr8ip!Ji4 036«#]ft*iU £*>&fe 

«t^fcK**ig^i4j!><** 4 4 SB43-cr^^-*y 
030 (i) fiSK^-rifi-ctt, vx-^-tfmgmmm&toKnfrti. sto 

3 it*. ^oAo^ifJi, &«e-A#, 03 0 (k) HHjjt* 

n<KttLxm%t>tmm i n%it i >*fa'e, ^y/^zMLx^mmi}^^*) 

;i^-*A@4 2*&5&?-££ 0 *0>BWfi, £*if>rjf 4 0/4 2£#<*>l?3 
&»£>TK*& I T0*5.l:tf®'fb7;v^'7A|g 1 2/1 4 Ct^sV 
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o 

[$3 0 (j) B] , 7* hW>'7 hJg 3 4*7* h • h • * h 'J 

? A-l:j|^Hio Lfc#oT> 7 * h h 3 4 tit, ±«fc 

-O&ItT, $3 0 (k) S^±ffiE^<J:O f »3 0 (d) isXV30 (j) B 
<7)»r®iat^1-J: o fc, I TO® 1 2 fci>r|!j®@3 0<D9iJ/^--^^*^T-r 
4o iit, $30 (I) fc«tl/3 0 (m) @^B-Bi!tlc?&o^lrlSia-C^-r 
£l\zftT vuzjj-yiM-tzztwcz&XiKttz, $3 0 (m) HO 
XfttMi, ~o<DV-7X fJi5 0 ^ J: 0^5 2**8** it, T#<*>JI5 0Ji6 2gP 

> fllx.tf, PMMAO±UAZ 1 3 7 0 fcn} 7* h h £ffl</>TBl£-f *> 

d<7)£JSW7x hJ9 5 0/5 2*x»f^ t LTffifflU PTF 

E 1 5 tizfrWkTKX-tJ^m 1 4 Hlf*i-CflTlW®13 0 h'sW^m 

$3 0 (n) @K*vr<fc?K> 7x/N-£Sim£&*£itrtfcA*U 
7*$ 7>V5-<7AfgJ*7 0 aU«tCF7 0 b 

M%$tiz 0 7;v5^^AJg<7>l??li, L<fift2 0 0 0*>^7 ho-A 
zfty-oso [$3 0 ( P ) mi <^ra<7)ff8lrt-em^«SiSE^fT*^*t4o 7 
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£3 0 (0) S^lS-eii> 7* M^?* h 5 0/5 2#«fi?$*U ttl&m 
170 (a)#ry^-*-? b$*lfcPv>* M5 0 K J: oT*&$i: 
x V>&jg® 7 0 (a) <>»«Kl#»LT**S*l* 0 $3 0 (p) @{± 

iif, 7J^-tiU 7 ^iyf-:'^*frfcoTTJftf>->'; 3 V 1 6£Bfc* 
tZZttfTZhftnt**) [$3 0 (o) 13] , *«>*S#, W|&«®3 0^ 

ZZ-?&Ml%ViUt%t>%\»V>it, $29 (a) -29 (I) 0 ( 

a) -3 0 (f) iat^^T^i$$*i4->^^^-^*(/>fiBri(jm®3 oii, m 

imtcZZkt&io %3 6 (a) [IRJJJi-f im 6 (b) [Hfc»m 

-rtm <D®tzjfi$tn£T^ mmsoit, s&- (t#) E«ti»t2o ( 

£EP9 O-C^Stii) , l5*Oig;V^^{i-eDO*-^+W^JiJi2 2> fcJ:^ 
5l5gfr)JE&7J (&l$9 2^3*1*) -C^?*t4^HO Ulfr) #6lfE2 4KJ: 
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